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2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases. The
inclusion of News of NAS RK. Series of geology and technical sciences in the Emerging Sources
Citation Index demonstrates our dedication to providing the most relevant and influential content
of geology and engineering sciences to our community.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index.
Web of Science npeonacaem xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

ZKYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FRUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akagemuri,
«Kazakcran Pecryonukacel ¥ ITThIK FhUTIM akajemusicby PKb-win npesuaenti, AK «JI.B. Cokonbckuit
aTBIH/AFI OTBIH, KaTaln3 jKOHE HIEKTPOXUMHS MHCTHTYTHIHBIH» Oac mupextopsl (AmMarel, Ka3akcTan)
H=4

FruibivMu xaTuibl

ABCAJIBIKOB BaxbiT Hapukdaiiyabl, TeXHHKa FBUIBIMIApBIHBIH JOKTOPHI, podeccop, KP ¥FA

JKayanThl XaTIbIchl, A.b. BekTypoB aTbIHIaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakuusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopAblH OpbIHOAcaphl), T'€OJOTHSI-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akamemwuri, «Y.M. AxwmencaduHa aTbIHIArbl
THIIPOTEOIOTHS KOHE TCOIKOIOTH MHCTUTYTHIHBIHY» TUPEKTOpHI (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpbIHOAcapbl), TIeOJOTrUs-MHHEPAIOTHs
FBUTBIMJIAPBIHBIH TOKTOPEI, mpodeccop, K.M. CarmnaeB ThIHIAFBI T€OJNIOTHS FHUIBIMAAPH HHCTUTYTHIHBIH
nmupektopsl (Anmarel, Kazakcran) H=2

CHOY /[Iaunen, Ph.D, kaysiMaacteipbutran npogeccop, Hebpacka yansepcuretinia Cy FBUIBIMAAPHI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, TaOuru Tapux MmypaxalblHbIH JKep Typajisl FeUIBIMIAp OeriMiHze
TIETPOJIOTHS XKSHE Taiiiasibl Ka30aiap KeH OpBIH/APBI CaachIHAAFEl 3epTTeyinepain kerekmrici (JIonmon,
Anrnus) H =37

MMAH®UWJIOB Muxauna BopucoBud, TeXHHKa FHUIBIMIAPBIHBIH JOKTOPBI, HaHcH yHHBEpCHTETIHIH
npodeccops! (Hancu, @panmms) H=15

HIEH IMun, Ph.D, KpITaii reoorusuibIK KOFaMbIHBIH Tay T€0JIOTHSICHl KOMUTET] TUPEKTOPBIHBIH OPbIH-
Oacapbl, AMEpUKaH/IBIK YKOHOMHUKAJIBIK T€OIOTTap KaybIMAacTeIFbIHBIH Mymeci (Ilexun, Kpirait) H = 25

OUIIEP Axcean, Ph.D, [Ipe3neH TeXHUKAIBIK YHHBEPCUTETIHIH KaybIMIACTBIPBUIFAaH POpeCcCcophl
(dpesnen, bepmun) H=6

KOHTOPOBHUY Aujexceii IOMHIbeBUY, T'COJOIHS-MUHEPATIOIUs FbUIBIMIAPBIHBIH JIOKTOPBL,
mpodeccop, PFA akagemuri, A.A. Tpodumyka aTbIHOaFrsl MyHai-ra3 TeolOTHACH XoHE Teodusnka
nucrutyThl (HoBocubupcek, Peceit) H = 19

ATABEKOB Baagumup EHoxoBUY, XMMUS FRUIBIMIAPBIHBIH JOKTOPEI, benapycs ¥FA akagemuri,
JKana MaTepunaniap XMMHUSICBI HHCTUTYTBIHBIH KYpMeTTi JupekTopsl (Munck, Bernapycs) H = 13

KATAJIUH Credan, Ph.D, JIpe3nes TexHUKaIbIK YHIBEPCUTETIHIH KaybIMAACTBIPBUIFAH PO eCCOphI
([pesnen, bepimmu) H =20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOT s FHUTBIMAAPBIHBIE JIOKTOPBI,
npodeccop, KP ¥FA koppecnonnent-myteci, K.M. Carnaes atbiaaarbl [ €00rus FoUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyici (Anmarsl, Kasakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, xaysimaacteipsurran npogeccop, Hazapbaes ynusepcureri (Hyp-
Cyurran, Kazakcran) H = 11

®OPATTUHMU Maomo, Ph.D, bukokk MunaH yHUBEpCHTETI KaybIMIACTHIpbUIFaH podeccops! (MuaH,
Wranus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuenT POO «HaunonansHol akagemun Hayk Pecriyonukn Kasaxcran», renepanbubiii aupexrop AO
«MHCTUTYT TOTUMBA, KaTaiu3a U anekTpoxumun uM. J1.B. Coxonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cexpeTrapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UuctuTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarel, Kazaxcran) H=15
PenakxnuunonHas KoJJerus:

ABCAMETOB Manuc KyapicoBud, (3aMeCTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOrOMUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTAa THAPOTEOIOTUU U TEOIKOTOTUH MIM.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb TNABHOTO pENAKTOpa), JOKTOP T'EOJOTOMHHEPAO-
IMYeCKuX Hayk, npodeccop, mupekrop MHcruryra reonmorndeckux Hayk nm. K.M. CarmaeBa (Anmarsl,
Kazaxcran) H=2

CHOY JIpuued, Ph.D, acconmupoBanublii npodeccop, nupextop Jlaboparopun BOIHBIX HAYK YHUBEP-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJIbTMAH Peiimap, Ph.D, pykoBoauTens ucciaej0BaHUN B 007aCTH METPOJIOTHU U MECTOPOKICHHUN
MOJIe3HBIX HCKomaeMbIx B OTaene Hayk o 3emie Myses ecrectBenHor uctopuu (Jlonnon, Aurmus) H = 37

MNAH®HUJIOB Muxaua BopucoBud, J0KTOp TEXHUYECKUX HayK, mpodeccop YHuBepcutera Hancu
(Haucu, ®panmus) H=15

HIEH ITun, Ph.D, 3amecturens nupexropa Komutera o ropHoii reosiornn Kuraifckoro reooruueckoro
oOmiecTBa, WieH AMEpPUKaHCKON acconuanuu skoHomuueckux reonoros (Ilexkun, Kurait) H = 25

OUIIEP Axcenn, accoumupoBanHblii npodeccop, Ph.D, texumueckuil yHuBepcurer Jlpesnen
(dpesnen, bepmun) H=6

KOHTOPOBHUY Auekceii DMWIbeBHY, JIOKTOP I'€OJIOr0O-MHHEPAIOTHYECKUX Hayk, mpodeccop,
akanemuk PAH, MuctuTyT HedrerasoBoit reomoruun u reodusukn um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccus) H=19

ATABEKOB Baaaumup EHokoBHY, TOKTOp XMMHYECKUX HayK, akaneMuk HAH benapycu, moueTHsii
nupekTop MHcTuTyTa XMMHuN HOBBEIX Matepranios (Munck, benapycs) H = 13

KATAJIUH Credan, Ph.D, accounuposanusiii nmpodeccop, Texuuueckuii yausepcuret (pesneH,
Bepmun) H =20

CEMTMYPATOBA eonopa KOcynoBHa, J0KTOp re0I0ro-MHHEPATOrHUeCKHX HayK, podeccop,
uneH-koppecrionienT HAH PK, 3aBenyromas naboparopun MuctuTyTa reonmorndeckux Hayk nm. K.M.
Carnaea (Anmarsl, Kazaxcran) H=11

CATUHTAEB Kanaii, Ph.D, accorunpoannslit npodeccop, Hazapbaes ynusepcurer (Hypcynran,
Kazaxcran) H =11

®PATTUHU Ilaoao, Ph.D, accommupoBanHbIi npodeccop, MuimaHckuil yHUBEpPCUTET BHKOKK
(Munan, Utanus) H =28
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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© Z.M. Kerimbekova', A.A. Tashimova!, G.I. Issayev?, E.K. Ibragimova?,
M.Zh. Makhambetov?, 2024
M. Auezov South Kazakhstan University, Shymkent, Kazakhstan;
2K.A. Yassawi International Kazakh-Turkish University, Turkestan, Kazakhstan;
’K. Zhubanov Aktobe Regional University, Aktobe, Kazakhstan.
E-mail: aliyamaulen@mail.ru

CALCULATION OF ENVIRONMENTAL AND ECONOMIC DAMAGE CAUSED
BY CURRENT SYSTEMS OF SOLID WASTE MOVEMENT IN OIL
PRODUCTION

Kerimbekova Zaurekul — Candidate of technical sciences, Associate professor at M.Auezov South Kazakh-
stan University, Shymkent, Kazakhstan

E-mail: zaure.kerimbekova@mail.ru, https://orcid.org/0000-0001-8431-563X;

Tashimova Aliya — PhD doctor student, M.Auezov South Kazakhstan University, Shymkent, Kazakhstan
E-mail: aliyamaulen@mail.ru, https://orcid.org/0000-0003-1703-3792;

Issayev Gani — Candidate of technical sciences, Associate Professor, K. Yassawi International Kazakh-Turkish
University, Turkestan, Republic of Kazakhstan

E-mail: gani.isayev@ayu.edu.kz, https://orcid.org/0000-0001-5120-8387;

Ibragimova Elmira — Candidate of technical sciences, Associate Professor Khoja Akhmet Yassawi Interna-
tional Kazakh-Turkish University, Turkistan, Kazakhstan

E-mail: elmira.ibragimova@ayu.edu.kz, https://orcid.org/0000-0001-8944-5433;

Makhambetov Murat — PhD, Associate Professor, K. Zhubanov Aktobe Regional University, Aktobe, Repub-
lic of Kazakhstan

E-mail: murat.makhambetov(@zhubanov.edu.kz, https://orcid.org/0000-0002-8356-296X.

Abstract. In our country, oil and gas production among industrial sectors is consid-
ered to be at high risk from an environmental point of view. An increase in the amount of
petroleum products leads to a decrease in the quality indicator of nature and a deterioration
in the health of local people. The main types of environmental pollution in the field area and
the reasons for their occurrence are identified. Hydrocarbons and impurities released into
the atmosphere by the wind in the drilling of oil wells, in the production process and during
accidents can pollute the environment and land, dangerous to humans, plants, as well as
animals. The analysis of the currently existing methods for calculating harmfulness was car-
ried out. The need to improve the waste management system, which includes organizational
measures to control the formation of waste, control over their collection and storage, dis-
posal and neutralization, is indicated. The impact of waste generated in the process of work
on the environment will be minimized only if the principles of collection, storage, export,
disposal and disposal of all types of waste are observed. The main factors for determining
the amount of damage are the area, depth of contamination and concentration of petroleum
products, which are determined on the basis of laboratory analyzes carried out on the basis
of land survey materials and current regulatory and methodological documents. Reports on
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the determination of environmental damage in case of emergency spills of oil and petroleum
products, solid waste in production are given.

Keywords: oil and gas production, accidental spills, environmental damage,
oil-contaminated soil, solid waste
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M.K. Maxaméeros?, 2024
'M. ©yesoB atbianarsl OHTYCTiIK Kazakcran yausepcuteti, [llpimkent, Kazakcran;
’K.A. Slccayu atbinmarsl XanbIKapasiblK Ka3ak-Typik yHuBepcuTeTi, TypkicTaH,
KazakcraH;
3K. )KybaHoB aTbiHIarbl AKTOOE OHipITiK yHHBEepcUTeTi, AKTobe, KasakcraH.
E-mail: aliyamaulen@mail.ru

MYHAM OHAIPYJIETT KATTHI KAJIIBIKTAP KO3F AJILICBIHBIH
KOJIJIAHBICTAFBI )KYAEJEPIHEH BOJIATBIH 3KOJIOIO-
IKOHOMMKAUIBIK 3AJIAJIAbI ECEIITEY

KepumoOexoBa 3aypekyab — TeXHMKAa FBUIBIMJIAPBIHBIH KaHIWAATHI, KAayBIMIACTBIPBUIFAH Tpodeccop, M.
Oye3oB ateiHAarel OHTYCTIK Kazakcran yauBepcureti, LsivMkent, Kaszakcran
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HcaeB Fanu — TexHUKa FHUIBIMAAPBIHBIH KaHAuAatel, KaysimpacTeipeirran mpodeccop, K.A.Sflccaym
aTBIHIAFBl XalBIKapaJIbIK Ka3ak-Typik yHuBepcuteTi, TypkicTan, Kazakcran

E-mail: gani.isayev(@ayu.edu.kz, https://orcid.org/0000-0001-5120-8387;

HNo6parumoBa DjbMHpa — TEXHUKA FRUIBIMIAPBIHBIH KaHAUIATHL, TOIEHT M.a., Koxka Axmer Slcayn
aTBIHIAFBl XaIBIKapaJIbIK Ka3ak-Typik yHuBepcuteTi, Typkictan, Kazakcran

E-mail: elmira.ibragimova@ayu.edu.kz, https://orcid.org/0000-0001-8944-5433;
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yHuBepcuteTi, AKrobe, KazakcTan
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AHHOTamus. OHEPKOCIN canalapblHBIH apachlHAa MYHall MEH Ta3 eHAIpy
SKOJIOTUSIIBIK TYPFBIIAH Kayilli »KOFaphel eKeHi Oenrimi. MyHail eHiMepi MemmiepiHiH
apTybl KOpIIaraH OPTAHBIH CalalblK KOPCETKIIIIHIH TOMEHJIEyiHe KOHE IKEepriliKTi
aJiaMIap/IblH JCHCAYJIBIFBIHBIH HAlllapiayblHa OKel COKThIpaabl. KeH OpHbI aliMarblHIa
KOpIIIaFaH OpPTaHBIH JIACTAHYBIHBIH HETI3Ti ce0enTepi KapacThIPBUIIBL, KENTipieTiH
3HUSIHIBUIBIKTHI €CENTEeY dicTeMerepine Tanay xKyprizinmi. Kamasikrapapig naina 00mysH
0aKpLIay, ONap/Ibl UHAKTAY MCH CaKTay Ibl, KOJICTC HKAPATY bl HKIHE 3ATTANICHI3IAH IBIPY b
0aKpIIaypl KAMTaMAaChI3 €TETiH KAJIBIKTapIbIH OacKapy JKYMeCiH JKeTIIipy KaXeTTiiri
KOepCeTireH. 3aKbIMIaHy JOPEeXKECiH aHBIKTAYABIH HETI3r (pakTopiapsl ayJaHbl, JACTaHy
TEPEH/IIT1 KOHE 3ePTXaHAJBIK 3epPTTEyJiep HeTi3iHJle aHBIKTAJNATHIH MYHail ©HIMJEpiHIH
KOHIICHTPAIIMSICHl HETi3iHJIe JKy3ere achIpblUiafbl. MyHaWlIbIH KoHE MYHall eHIMIepiHiH
amaTThIK JKarjaijia TeTiNyiHiH, OHIIpy Ke3iHAe maiaa OoJaThlH TEXHOTCHIIIK KATTHI
KaJIIBIKTAP/IbIH SKOJOTHSUIBIK 3USTHBIH aHBIKTAY €CeNTeyepi KeNTIpiareH.

TyiiiH ce3aep: MyHaii-ra3 eHipy, aBapUsUIbIK TOTUIyJIep, IK0JIOTUsJIbIK 32141,
MYHAaIiMeH JIACTAHFAH TOMBIPAK, KATTHI KaJJAbIKTAP
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AnHoTtauus. B nHamell crpane noOblua HeTH W Taza cpeld MPOMBIIUICHHBIX
CEKTOpPOB CUMTAETCS IO/IBEPKEHHOM BBICOKOMY PHUCKY C IKOJIOTMYECKON TOUKH 3pEHUS.
VYBenuueHne KoauuecTBa HepTEeNpoyKTOB MPUBOAUT K CHIDKCHHUIO TOKa3aTelsl KayecTBa
MPUPOJIBI U YXYALIECHUIO 370POBbS MECTHBIX JKHUTENEH. BBIABIEHBI OCHOBHBIE BHJbI
3arpsiI3HEHNS OKpY KarolIel cpeibl B pailOHe MECTOPOKIEHHS M IPUIMHBI UX BOSHUKHOBEHUSI.
VYTIeBOA0pO B M IPUMECH, BEIOpachIBaeMbIC B aTMOC(Epy BETPOM IPU OYpEeHHH HEPTIHBIX
CKBa)KMH, B TIpoliecce T0OBIYH U BO BpeMs aBapHii, MOTYT 3arps3HATH OKPYIKAIOIIYIO Cpeay
M 3eMJII0, OMACHBI JUIS JIIOJIeH, pacTeHWH, a TakXKe >KMBOTHBIX. BBIT mpoBeneH aHanus
CYLIECTBYIOLINX B HACTOsIIEE BPEMs METOJIOB pacueTa BPEJOHOCHOCTH. YKa3bIBaeTCs Ha
HEOOXOIMMOCTb COBEPIICHCTBOBAHHS CUCTEMBI YIIPABICHHUS OTX0JaMH1, KOTOPasi BKIIIOYaeT
OpTaHU3alOHHBIC MEPHI IO KOHTPOJIIO 32 00pa30BaHHEM OTX0JI0B, KOHTPOJIb 32 UX cOOPOM
W XpaHeHHeM, yTHIIM3alel n o0e3BpexnBanueM. Bo3aelcTBre 0TX00B, 00pa3yroIMXCs
B Tpolecce padoThl, HA OKPYIKAIOIIYI0 cpeny OyneT CBelleHO K MHHUMYMY TOJBKO TpH
COOJIIOZICHNY TIPUHLUIIOB cOOpa, XpaHEeHHUs, SKCIIOPTa, YTHIN3ALUH U 00e3BPEKUBAHUS
BCceX BHJOB OTX0J0B. OCHOBHBIMH (akTopamMu ajisl OINpelelieHus pasmepa yuiepOa
SBIISIIOTCS TJIOMIA/b, TIyOWHA 3arps3HEHUs] M KOHLEHTpALusi HEPTEMPOAYyKTOB, KOTOPHIC
OTIPEENSIOTCS HAa OCHOBaHMHU JIAOOPATOPHBIX aHANM30B, MPOBEACHHBIX Ha OCHOBAHWUHU
MaTeprasoB 3eMJIEYCTPOICTBA U AEHCTBYIOIIMX HOPMATHBHO-METOINYECKUX JOKYMEHTOB.
[IpuBeaeHsl pacueThl MO BBISBICHHIO IKOJOTMYECKOTO ymiepOa TBEpIBIX OTXOIOB TpHU
aBapUIHBIX pa3iuBax HEPTH U HEPTETIPOAYKTOB, T00BIYE.

KawueBbie ciaoBa: HedTerazofoObua, aBapuiiHble pPasJIMBBI, SKOJIOTHYECKHN
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ymep0, HedTe3arps3HeHHAs T0YBa, TBEP/BIE OTXOJIbI

Introduction

Oil and gas production is considered one of the most environmentally dangerous
industries. It is dispersed into the atmosphere during the drilling of wells with oil products,
the production process and during an accident, and hydrocarbons and various substances
pollute the environment, land, and become dangerous to the population, plants, and animals.
Environmental safety is a very important condition for the development of society. Envi-
ronmental safety is the basis for the preservation of natural systems and the stability of the
quality of the environment. However, many nature users do not pay much attention to envi-
ronmental issues. Therefore, an increase in the amount of oil products leads to a decrease in
the quality of nature and the deterioration of the health of local people. At the present time,
the methods of calculating harmfulness to the environment have a number of shortcomings,
so when calculating the amount of ecological damage caused by oil spilled on the surface
of the air, land, and water resources, there are disputes between enterprises on the basis of
court. The amount of pollution with chemical substances is determined based on the calcu-
lation of the rules of payment of oil products, soil pollution with groundwater. These rules
provide for the types of compensation for placing oil objects without permission. But it can
be seen that many factors are left out of this rule.

Research materials and methods

It can be said that the existing methodology for determining the impact on the en-
vironment has some shortcomings, as a result of which legal disputes arise between con-
trolling and production organizations when compensating for damage caused by pollution
of the atmosphere, land and water resources from accidental spills of oil and petroleum
products. When determining the amount of damage caused by chemical pollution, it es-
tablishes rules for calculating compensation for damage caused by soil and groundwater
pollution, including from the placement of unauthorized oil reservoirs. In this regard, it is
necessary to develop a methodology that provides an objective concept for calculating the
amount of harm caused by pollution of the atmosphere, land and water resources during the
use of harmful substances in the processes of production, transportation and processing of
oil and oil products. The methodology for calculating economic damage from pollution of
the natural environment (atmosphere, soil, water) should take into account a complex of
values and determine the amount of damage caused to certain types of recipients within the
pollution zone. At the same time, the damage caused by environmental pollution should be
understood as the loss of labor costs, material and financial resources due to the elimina-
tion of the consequences of pollution in the economic sector, as well as the deterioration of
social and hygienic conditions. The amount of damage caused by the pollution of the land
with oil products, including the installation of unauthorized reservoirs, is collected from
enterprises, institutions, organizations and other legal entities, including joint ventures with
the participation of foreign legal entities and citizens, regardless of their organizational and
legal forms and forms of ownership. For the pollution of the land with oil products, aquifers,
including the placement of unsanctioned reservoirs, fines for compensation of environmen-
tal damage are made and proposed to guilty organizations, environmental enterprises, nature
protection organizations by authorized bodies and responsible officials. Organizations guilty
of polluting the natural environment are also obliged to take necessary measures to elimi-
nate the consequences of pollution.

To determine the extent of damage, the area, depth and concentration of petroleum
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products are determined based on laboratory analyzes carried out according to land man-
agement data and current regulatory and methodological documents. Each stage of the flow
of oil waste is accompanied by the release of pollutants into the environment. The qualita-
tive and quantitative composition of emissions differs in stages and is associated with the
technological methods used in working with oil waste. To analyze the existing scheme for
working with solid oil waste, it is necessary to assess the level of damage caused by pol-
lutants to natural components in the process of working with oil waste. The assessment of
environmental and economic damage was carried out according to (Rozhkova et al., 2021:
151-158; Bektenov et al., 2016: 95-101; Kireev et al., 1998: 132—-138; Kuanbayeva et al.,
2024: 1640-1647). Total environmental damage to the natural environment (D) means an
assessment in monetary terms of negative consequences caused by anthropogenic impact of
oil waste. Defined as the sum of damage caused by pollution of waste disposal with all its
components: soil and land resources (D), soil with chemicals (D), atmospheric air (D),
water resources. D ).

D=D +D,+D +D, (1)

Hazard class 1 stabilization of the ecological system based on oil waste recycling
the magnitude of the environmental damage caused in advance to the natural environment
as a result of waste disposal is determined by the following formula:

D =D, -ZiV -pK, tenge 2)

here: V, - the amount of placement of waste of hazard class i of the object, t; K . -
coefficient taking into account the hazard class of the chemical substance of waste i (K, =2
for oil waste of hazard class 3); D_— index of damage to the natural environment of region
i as a result of disposal of 1 ton of dangerous IV class waste, tenge/t (For Kyzylorda region
D = 692 tenge/t). The amount of damage caused to the earth by chemical contamination
(D), tenge, is determined by the following formula:

D, =Dy, stj KoK 3)

here: D - environmental damage caused by contamination of the earth with a haz-
ardous chemical substance during the reporting period (for Kyzylorda region D - 122,0
thousands tenge/ha); S, - land area of j type contaminated with chemical substance i hazard
class during the reporting period, ha; K .- soil pollutant i is a coefficient that takes into ac-
count the hazard class of the chemical substance (for oil sludges of hazard class 3 is K. =
2); K- coefficient of natural and economic value of j-type soil and lands (for industrially
undeveloped lands K= 1,3).

The amount of damage caused by emissions of harmful substances into the atmo-
sphere (D), tenge, is determined by the following formula:
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Da - Da s ’ z:ﬂv[ia. ’ Keia ’ Kae (4)

here: D, - regional indicator of specific damage to the atmospheric air caused by the
emissions of the unit mass of pollutants at the end of the reporting time period, tenge/t (for
the Kyzylorda economic district D, = 34,4); M. - actual mass of a pollutant or a group of
substances with the same coefficient of relative environmental and economic danger during
the reporting period, t; K - and the relative environmental and economic hazard coeffi-
cient of the pollutant (for hydrocarbons K . = 0,7); K , - regional coefficient of ecologi-
cal importance of the territory’s ecological climate and atmospheric air condition (for the
Kyzylorda economic district K , = 1,7). According to the methodological instructions for
calculating the total emissions of harmful substances into the atmosphere for oil refining
and petrochemical enterprises (Tanzharikov et al., 2021: 99-108), the amount of emissions
of harmful substances from ponds and sludge accumulators can be calculated according to
the equation.

The amount of environmental damage caused by pollution of water resources (Z_ ),
tenge, is determined by the following formula:

D, =% (D, IM K ) K_ (5)

(S0

here: D - indicator of the relative damage to water resources caused by the unit of
mass of pollutants at the end of the reporting period for water object j in the region under
review, tenge/contract, t (for Kyzylorda region D = 25264 tenge/t); M, - the actual mass
of a state pollutant or a group of substances with the same coefficient of environmental and
economic danger during the reporting period, t; K, - relative environmental and economic
hazard coefficients for a pollutant or a group of substances (for sulfate and chloride K ; =
0,05, for oil products K, = 20); K - coefficient of the ecological condition and ecological
importance of water bodies in the main river basins (for the Syrdaria River is K = 1,09-
1,16). As an example for the calculation, the indicators of the accident that occurred in the
main oil pipeline Kumkol and Zhosaly were used (Figure 1-2). In 2004, it became known
that a large amount of oil was spilled on the ground due to an accident in the trunk pipeline,
which occurred on the 29-30 km of the highway, polluting a number of land areas and caus-
ing some damage to the ecological condition of nature. Therefore, the amount of damage
caused by the accident to nature was calculated. The territories damaged by oil products
are divided into sections, and the depth of seepage into the ground in each section is given
below: section 1-80 cm, section 2—80 cm, section 3—80 cm, section 4-80 cm, section 5-150
cm.

136



Reports of the Academy of Sciences of the Republic of Kazakhstan

Figure 2 - An oil-contaminated area of a main oil pipeline

During the research, it was found that the area of the land damaged by oil products,
penetrated to a depth of 80 cm, is 13490 m?, and the area of the land damaged to a depth
of 150 cm is equal to 260 m?. These areas were divided into several sections, and samples
were taken from those areas to determine the amount of oil products that entered the soil and
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make an examination. The results of the conducted research and the amount of oil products

that entered the soil are given in Table

1.

Table 1 - Results of conducted studies

Ne Location of sampling Sampled depth, m | Possible reference | Amount of oil in the soil,
factor, mg/kg mg/kg
1 Part 1. Upper floor 0-0,2 1000 65500
2 Part 1. Middle layer 0,5 1000 25000
3 Part 1. Lower floor 0,8 1000 10000
4 Part 2. Upper floor 0-0,2 1000 59020
5 | Part 2. Middle layer 0,5 1000 56020
6 Part 3. Upper floor 0-0,5 1000 51700
7 Part 3. Middle layer 0,5 1000 22800
8 Part 3. Lower floor 0,8 1000 9000
9 Section 4. Upper floor 0-0,2 1000 60000
10 | Section 4. Middle layer 0,5 1000 51700
11 Section 4. Lower floor 0,8 1000 22800
12 | Section 5. Middle layer 0,5 1000 25020

As we can see from the table, it can be seen that the considered areas are highly
polluted by oil products. It can be seen that it is 9-65,5 times more than the standard coeffi-
cient. Table 2 lists the values necessary for calculating the environmental damage measure
(Tanzharikov et al., 2020: 332; Gilazhov, 2013: 338; Tanzharikov et al., 2018: 4360—4364;
Abilbek et al., 2019: 4270-4276; Tusupkaliev et al., 2021: 251-258; Guidance document

GD-17-89, 1990: 25).

Table 2 - Necessary values for calculating the environmental damage measure

tance of the territory’s ecological climate and
atmospheric air condition (for the Kyzylorda
economic district K , =1,7)

Values name Value Source of values

1 2 3
D, — payment standard for placement of 1 t of 298,53 Ne232,06.12.2005
harmful waste on the ground

Decision of regional council

K, - soil pollutant i is a coefficient that takes 2 Methodology for calculating the harm
into account the hazard class of a chemical caused by pollution of oil products to air,
substance land and water sources
K- j-type soil and coefficient of natural and 1,3 Provisional methodology for calculating
economic importance of lands (K, = 1.3 for damage to air, land and water resources
undeveloped industrial lands) polluted by oil products
K, - the relative environmental and econom- 0,7 Provisional methodology for calculating
ic hazard coefficient i of the pollutant (for damage to air, land and water resources
hydrocarbons K, =0,7) polluted by oil products
K, — soil damage factor
K, - regional coefficient of ecological impor- 1,7 Provisional methodology for calculating

damage to air, land and water resources
polluted by oil products
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K —indicators showing the atmospheric Provisional methodology for calculating
conditions in the studied area damage to air, land and water resources
polluted by oil products
p — density of oiled soil 1,37
h, h,, h, — depth of oil penetration into the 130 cm 14.05.2004 Ne104 act - according to
soil instructions
130 cm
130 cm
S,, S,, S, —the area of contaminated land with 5460 m? 14.05.2004 Nel104 act - according to
oil products instructions
5600 m?
11340 m?
MM is the amount of oil in oiled soil 672,9t Determined by calculating the value
obtained by measuring contaminated soil
(chemical examination results)

We determine the amount of damage caused to the territory contaminated by oil

products as follows:
D=D,+D,+D +D,

Here:

D_— damage caused to the location of oil waste.

D, — damage of chemicals to earth resources.

D, — harm of chemicals to atmospheric air.

D —amount of damage caused by chemicals to water sources.

D =D, -ZiV, - p K tenge

Here: D_ — the amount of damage caused to the location of 1 t of oil residue, tenge.
D, — 298,53 tenge/t. (Ne232, 06.12.2005 Approved by the council of Kyzylorda region).

V. — amount of oil spread on the ground, t.
V.,=(S,-h+S,-h,+S,-h)

S,S,,S,— the area of contaminated land with oil products.
h, h,, h, — depth of oil penetration into the soil.
p — density of oiled soil.

K ., — coefficient of calculation of danger due to ecology of the land contaminated
with oil product residues.

D =298,53 t/tenge - 39894,4 t - 1,37- 2 =23819350,464 tenge

V.=(1,3m- 5460 m*>+ 1,3 m - 5600 m*+ 1,3 m - 11340 m?) =
(7098+7280+14742) = 39894,4 tenge

Dch = Dchl ’ Z-]S] ’ Kli ' Ksj

D, ,—amount of damage caused to earth resources by chemicals, tenge.
According to (Rozhkova et al., 2021: 151-158), is 110 000 tenge/ha.
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D, = 110000 - 2,24 ha = 246400 tenge/ha.
D, , — 246400 tenge/ha.
S, — areas of lands damaged by oil waste, ha.

S;=8,+85,+8§,
S, = 5460 m? + 5600 m?+ 11340 m? = 22400 m*> = 2,24 ha
S,—2,24 ha.
K, =2
K, - coefficient of need for economy and nature.

K =1,3.
1 b
: D = 246400 tenge/ha - 2,24 ha - 2- 1,3 = 1435033,6 tenge.

Da: Das ' z:iMia ' Keia ’ Kae
D, — harmful effects of chemicals on the atmosphere.
D, = 385 tenge/t (Rozhkova et al., 2021: 151-158)
D, =385 -39894,4-0,7 - 1,7=18277619,36 tenge
M. — amount of oil residue in the studied area, etc.

M, —39894,4 tenge.
K, — coefficient indicating damage to the ground.

€1

K. -0,7.
K, — coefficient of environmental indicator of the atmosphere in the studied area.
K —-1,7.

DW: E-] (Dws ’ z:ﬂv‘[iw ' Keiw) ' Kwe
Here: D —amount of damage caused to water resources by chemicals, tenge.
D = 8264 tenge/t (Rozhkova et al., 2021: 151-158)

M. —mass of oil residue in the studied area, t. K ; — coefficient indicating damage
to water resources (sulfate and chloride K, = 0,05, for oil products K ; = 20); K - coeffi-
cient considering the environmental condition of objects near water resources in the studied
area (K _=1,09 - 1,16). In the example under consideration, there is no water source near
the accident D, = 0.

There fore:

D =23819350,464 tg + 1435033,6 tg + 18277619,36 tg = 43532003,424 tg.

Results and discussion. Due to the dangerous environmental impact, harm to the
environment and any living object, as well as to human health, is determined by the deteri-
oration of parameters characterizing the state of environmental components, as well as the
vital activity of the human body. In general, there may not be a deterioration, or it may occur
during a harmful effect, or at any time after its end.
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Monetary assessment of environmental damage includes an assessment of environ-
mental damage losses in this regard, as well as costs and losses associated with the fact of
the environmental harmful effects, that is, related to the fact of violations of environmental
safety conditions. These last costs and losses are associated with additional control mea-
sures, monitoring with the need to take preventive measures to reduce the negative impact
in the future.

Conclusions. An improved calculation of the amount of environmental damage for
damage caused by oil and oil products spills and land resources as a result of the accident
was proposed. The calculation method includes a correction factor, which reflects the vol-
ume of spilled oil based on the results of sample samples and chemical analyzes that deter-
mine the presence of oil in the composition.

According to the advanced method, an additional indicator was introduced into the
formula for calculating the amount of environmental damage, which calculates the oil con-
tent in fuel oil. Taking into account the amount of spilled oil, the area of damaged areas, and
the depth of oil absorption into the soil, it is possible to establish the amount of environmen-
tal damage caused to land resources.

As the analyzes show, for an objective comprehensive assessment of the environ-
mental impact, it is necessary to classify the magnitude of the impact on each of its com-
ponents separately, using three main indicators. Only in compliance with the requirements
of technical and environmental safety standards, there will be no significant changes in the
components of the environment during various activities.
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